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TUTORIAL- 1 
Turbo C++ I DE - Main Menu 

Objectives 

Getting acquainted with: 

• the components of the Borland Turbo C++ 3.0 Integrated Development Environment (IDE). 

• the user interface (Ul) of the Turbo C++ IDE. 

• window management within the IDE. 

Components of the Turbo C++ I DE 

The Turbo C++ IDE is an integrated set of tools consisting of: 

i) an editor - capable of handling multiple files at the same time. 

ii) a compiler system - consisting of pre-processor, compiler and linker 

iii) a debugger - integrated within the editor. 

iv) a project manager - to handle multi-file programs. 

All the tools are seamlessly integrated so that the user interface is consistent and all tools are 
available at one place without having to switch from one tool to another. 

User I nterface of the Turbo C++ I DE 

The IDE is visible on the screen in the form of a desktop with the main menu at top and the status 
line at bottom. If there are any files open, they will occupy the free area of the desktop. The files may be 
tiled or cascaded to accommodate many files within a limited space. 

When you first start the Turbo C++ IDE, it may not appear as shown in this figure, because there 
may be many files already open on the desktop. These files are the ones that were open when the IDE 




was last used. To close all files and obtain a clean desktop, you will have to learn about Window 
Management. 

MAIN MENU 

The main menu consists of the following items: 

• = (System Menu) 

• File - file management functions 

• Edit - cut, copy and paste operations 
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• Search - search and search and replace 

• Run - execute program 

• Compile - compile an build 

• Debug - set breakpoints for debugging 

• Project - manage multi-file programs 

• Options - configure settings used by the IDE 

• Window - manage windows and 

• Help - online help system for IDE and C++ language 
Note the following points about the menu: 

• You can navigate the main menu using the left and right arrow keys. The arrow keys wrap 
around when at the first or the last menu item. 

• Pressing the enter key shows the pull down menu for each item. 

• Pressing the left or right arrows when a menu item is pulled down displays the next menu item in 
the pulled down condition. 

• Each menu item has a hot button. Pressing the hot button is equivalent to navigating to that item 
and pressing enter key. 

• Pressing the Alt key together with the hot button activates the pull down menu of the main 
menu item with the same hot button. 

• Pressing the escape key shifts the focus to the editor window and F10 function key shifts focus 
to the main menu. 

STATUS BAR 

The status bar is used to display information to the user. Its contents change depending upon the task 
being performed. When there are no files open and the desktop is empty, it only shows F1 Help. When a 
file is open, it shows F1 Help F2 Save F3 Open Alt-F9 Compile F9 Make F10 Menu. These are short 
cuts to frequently used tasks. 

DESKTOP 

Desktop consists of the visible area not occupied by the Main Menu and Status Bar. This is the area 
where all open windows are placed. 

EXERCISE 

Try out the following: 

• If the desktop is empty, open a new file (Alt+F n) 

• Switch between the file on the desktop to the Main Menu (F10). How can you know whether you 
are in the file or on the menu? 

• Switch back to the file from the menu, (escape) 

• Switch again to the menu (F10). Navigate the menu using left and right arrow keys and 
explore the pull down menu of each menu item by pressing the enter key on each item. List all 
menu items and for each menu item, its sub-items in the pull down menu. 

• While listing sub-items in the pull down menus, you will notice the following facts: 

o Each pulldown-menu item has a hot button, the letter indicated in red color, or a color 
different from the rest of the letters) 

o Some pulldown-menu items have three dots after them (File | Open . . . ) Such items will 
initiate a dialog box when they are chosen. 

o Some pulldown-menu items have a short-cut key at the right (File | Open . . . F3) Such 
items can be initiated directly from the editor by pressing the corresponding short-cut key. 
Short-cut keys are provided only to those items which are frequently used. Make a list of all 
menu-items which have short-cuts. 
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o Some pulldown-menu items have a right pointing solid arrow on their right 

(Options | Environment ►). Such items will display a popup-menu when they are 
chosen. 

TUTORIAL- 2 
Turbo C++ IDE - Window Management 

Objective 

Getting acquainted with Window Management functions of the Borland Turbo C++ 3.0 Integrated 
Development Environment (IDE). 

Why Manage Windows? 

The Turbo C++ IDE is a sophisticated environment providing access to a wide variety of tools required for 
program development. To make it easy to manage the complexity of the task, IDE uses an elaborate user 
interface with menus, dialog boxes and windows. Since it is possible to open multiple windows 
simultaneously, it is quite easy to clutter the desktop, making this facility a confusing and irritating feature 
rather than a useful one. To make best use of the IDE, it is essential to learn to manage windows 
efficiently. 

Managing Windows 

Turbo C++ IDE has the capability to open multiple files at the same time and each file is shown in a 
separate window. The various types of windows available are: 

• Editor windows contain source programs and are editable 

• Help windows contain help information and are not editable but are navigable (Tab key). 

• Message windows contain output from the compiler, such as error messages after compilation, 
and are navigable (Up and Down arrow keys) 

• Watch windows contain the list of variables whose values are being watched during a debug 
session. They are navigable and items in these windows can be added, deleted and modified. 

• Output displays the User Screen within a window and can be closed like other windows. 

• Register window displays the contents of the CPU register, which may be helpful while 
debugging programs. 

• Project window displays the list of files that constitute the project. 

• User Screen displays the output generated by the program when it is run from within the IDE. 
You can switch from the IDE to the User Screen using the Alt+F5 key and back to the IDE by 
pressing any key. The User Screen is available all the time (even when there are no files open 
on the desktop) and can never be deleted. 

Further, when a user quits the IDE, the condition of the desktop is saved so that when the IDE is 
started the next time, the desktop automatically restores the previously opened files. While this is 
convenient if the IDE is being used by a single person. But this is an annoying feature when the IDE is 
used by a different person next time and the files on the desktop belong to a different person. Further, 
when the number of windows on the desktop becomes large, it begins to become difficult to manage the 
clutter. These are the reasons why learning window management can make it easier to use the IDE. 

Note the following things about multiple windows: 

• No matter how many windows are open, there is only one window on which you can work at any 
given time. This is called the current window. The current window has a double line border and is 
at the top if windows are cascaded (arranged one below the other). 

• Windows can be tiled (Alt+w | t), but it works well only when the number of windows is small, 
otherwise each window becomes too small to be used comfortably. 

• When a window is zoomed (F5) it occupies all free space on the desktop and other windows are 
hidden behind it. A window can be restored to its original size by pressing F5 again. 

• You can switch from one window to another using Alt+w | N or F6. 
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• A window can be closed using Alt+w | c or Alt+F3 or close all windows using 
Alt+w | e. Closing a window has different effect on different types of windows. 

o Editor windows and project window are closed for editing but not deleted from the list of 
windows when closed. 

o Message windows, output window, watch windows, help windows, register windows, are 
closed as well as removed from the list of windows. 

o User screen can never be closed. A project window can be closed only by pressing Alt+P | 
c. 

The central point from where windows can be managed is the Window List (Alt+w | L or Alt+0). 
The Window List lists the type of all windows in use at the time. Since there can be multiple Editor 
windows, they are distinguished from one another using the names of the files contained in each window. 
Some of the Editor windows may be closed (not displayed on the desktop). In addition to the type, the 
window list also contains other information such as: 

• Number of the window. Only the first nine windows are numbered. Numbered windows can be 
quickly accessed by pressing Alt key together with the number of the window. 

• Name of the file in an Editor window. For other windows, only their type is displayed, such as 
Help, Project, Register. There can be only one window of such types at any given time. 

• An editor window whose contents have been modified but not saved is marked with an asterisk 
(*) behind the name of the file. 

To reduce clutter, open the Window list (Alt+0) and deleting all unwanted Editor windows by 
pressing the delete key. To close windows other than editor windows, make the window the current 
window (enter) and close the window (Alt+F3). 

EXERCISE 

1 . What are the different ways to switch from one window to another? 

2. What is the quickest way to switch to an editor window? 

3. What is the alternative way to close help window other than pressing Alt+F3? 

TUTORIAL- 3 
Turbo C++ I DE - File Management 

Objective 

Getting acquainted with File Management functions of the Borland Turbo C++ 3.0 Integrated 
Development Environment (IDE). 

Why Manage Files? 

Source programs are written in files and files are stored in directories on disks. During a software project 
or during the process of learning the language, a user may create many files, each for a different 
program. It is therefore necessary to be able to remember which program is in which file, where the files 
are located on the disk, to copy a previous file with a new name to use as the starting point for a new 
program. File management deals with these issues. 

Managing Files 

File management features are available under the File menu item (Alt+F). The first thing you must be 
aware is the current directory being used by the IDE, because this is the directory in which your files will 
be saved and from where existing files will be opened. The directory from which the Turbo C++ IDE was 
executed is the current directory. If the IDE is executed from an icon of the desktop, find the Working 
Directory setting for the icon (by right clicking on the icon, selecting properties and going to the Program 
tab). If you execute the IDE from the MS-DOS Prompt, change to your directory and then execute the 
IDE. If the IDE is not on the PATH, type the full path to the executable program (usually 
C : \tc\bin\tc). The commonly used file management functions are: 

• Change directory: making a required directory the working directory (Alt+F | c). 
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• Open: opening an existing file (Alt+F | o or F3). 

• New: create a new file (Alt+F | N or F3). A new file is automatically named as nonamexx.cpp 
(where xx are decimal digits). You will be prompted to supply a name for a file when you save 
the file for the first time. 

• Save: Save the contents of the file in the main memory to an external device, such as the hard 
disk (Alt+F | sorF2). 

• Save as: Save the contents of the file in main memory to an external device with a different name 
(Alt+F | a). This enables a copy of a file to be saved as a new file either for the purpose of 
testing the effect of modifications or starting a new program that is similar to an existing program. 

• Save all: Save the contents of all files in the main memory to an external device (Alt+F | l), 
thereby saving the tedium of having to make each file the current file and then saving its 
contents. 

• Print: Print the contents of a file to a printer (Alt+F | p). 

TUTORIAL- 4 
Turbo C++ I DE - Online Help System 

Objective 

Getting acquainted with online help system of the Borland Turbo C++ 3.0 Integrated Development 
Environment (IDE). 

Why Use the Online Help System? 

One way of getting help is to refer to a printed manual. However online help system has a few 
advantages over the printed manual in that it is available online without having to flip pages, searching is 
facilitated by the help system and it is context sensitive. The Turbo C++ IDE help system even has 
complete program examples that can be copied and pasted into the editor and directly run. A beginner 
can quickly get acquainted with IDE as well as the C++ language by learning to use the online help 
system efficiently. 

Online Help System - Context Sensitive Help about I DE 

The Turbo C++ IDE comes with a built - in online help system with the following features: 

• Help is available for both the features of the IDE as well as the C++ language 

• Help is context sensitive, that is, the help system and the IDE are closely integrated so that when 
help is requested, the help system can determine what information to display. 

• Help system is navigable with the help of hyperlinks within the documentation. 

• The help system contains complete program examples that can not only be studied but also 
copied and pasted into the editor. 

The help system is accessed in one of two ways: Through the main menu item Help (Alt+H) or 
through the short cut keys Fl (context sensitive help about IDE) or ctrl+Fl (context sensitive C++ 
language help within the editor window). There is even help on how to use the online help system itself 
(Alt+H | h) which a beginner will find very helpful. 

EXERCISE 

1. Using the context sensitive help feature find what the File | Save as menu item does. 

Alt+F use the up or down arrow to scroll over to the Save as item press Fl key. 

This brings up a dialog box explaining what this means. Some of the words in the document are 
highlighted. These are links to other parts of the help document or other pages of the help document. 
You can follow a link by scrolling over to the link and pressing the enter key. While navigating the help 
system, the path can be retraced by pressing Alt+Fl. This feature is available even after dismissing a 
help window. Pressing escape key dismisses the help dialog box. A help dialog box can be zoomed (F5) 
if necessary. 
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2. Using the context sensitive help system find out the meaning of Include Directories in the Options | 
Directories (Alt+O | d) dialog box. 

Press Fl key with the Include Directories selected. 

3. Study all the options under the Options | Environment | Editor (Alt+O | E | e) dialog box. 

Online Help System - Help about I DE 

In addition to the context sensitive help, you can access the help documentation at its root - the Contents 
page (Alt+H | h) or through the Index (Alt+H | I). The contents displays all the main headlines on 
which help is available and the index displays an alphabetical list of selected keywords in the help 
document. 

EXERCISE 

1. Using the contents of the help system, learn the basic operations within the editor, such as, Block 
Commands, Cursor movement commands, Delete and Insert commands (Alt+H | c). 

2. Using the Help Index, learn more about the keyword else. 

Objectives 

• Understanding the compilation process 

• Understand the anatomy of a C++ source program 

Source Program 

#lnclude <iostream.h> 

void main (void) 

{ cout « "Hello, World! \n"; 

} 
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TUTORIAL- 5 



Data Types, Literals and Objects 

Objectives 

To write programs to explore the meaning of data types, literals and objects. 

Program 1 

This program prints the properties of various built-in data types. 

#include <iostream. h> 
#include <limits.h> 
#include <float.h> 

void main ( ) 

{ cout « "\nProgram to print the ranges for different data types\n\n"; 

cout « "int \t" « sizeof (int) « "\t" « INT_MIN « "\t" 

« INT_MAX « endl; 

cout « "unsigned int \t" « sizeof (unsigned int) « "\t" « 0 

« "\t" « UINT_MAX « endl; 

cout « "short \t" « sizeof (short int) « "\t" « SHRT_MIN 

« "\t" « SHRT_MAX « endl; 

cout « "unsigned short\t" « sizeof (unsigned short int) « "\t" 

« 0 « "\t" « USHRT_MAX « endl; 

cout « "float \t" « sizeof (float) « "\t" « FLT_MIN « "\t" 

« FLT_MAX « endl; 

cout « "double \t" « sizeof (double) « "\t" « DBL_MIN « "\t" 

« DBL_MAX « endl; 

} 

The header files are included for the following purposes: 



iostream.h 


contains stream input and output objects and operators, such as cout, cin, << 
and » 


limits. h 


Contains the minimum and maximum values for integral data types 


float, h 


Contains the minimum and maximum values for floating point data types 



The sizeof operator returns the size of a given data t ype. 



The various constants representing the minimum values for different data types are defined in the 
respective header files. 

This program shows the important properties of the built-in data types in C++. 

endl prints a newline character. 

Program 2 

This program shows how to write literals (constants) of different data types in a program. 
#include <iostream. h> 



void main ( ) 



{ cout 


<< 


"\nProgram to print literals of different data types\n\n"; 


cout 


<< 


bool\t" 


<< 


(10 > 1) « endl; 


cout 


<< 


bool\t" 


<< 


(100 < 10) « endl; 


cout 


<< 


char\t" 


<< 


'A' « endl; 


cout 


<< 


" escape sequence\t" 


<< 


'\011' « "X" « endl; 


cout 


<< 


string\t" 


<< 


"Hello, World! \n"; 


cout 


<< 


" decimal integer\t" 


<< 


12 « endl; 


cout 


<< 


"hexadecimal integer \t" 


<< 


OxlA « endl; 


cout 


<< 


octal integer\t" 


<< 


021 « endl; 


cout 


<< 


floating decimal\t" 


<< 


-1.5 « endl; 


cout 


<< 


"floating scientif ic\t" 


<< 


154638. 5e-3 « endl; 



} 
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Program 3 

This program shows how to write create objects of different data types in a program and assign values to 
objects. 

#include <iostream. h> 
void main ( ) 

{ cout « "\nProgram to create and initialize objects of different types\n"; 

char ch; 
ch = 'A' ; 

cout « "char ch\t" « ch « endl; 

cout « "char ch (int) " « (int)ch « endl; 

cout « endl; 

int a; // creates the object a, of type integer 

a = 100; // the type of the constant and the object must match 
cout « "int a\t" « a « endl; 

a = -3.8; // value is truncated before assignment 
cout « "int a (truncated) \t" « a « endl; 
a = 0x2a; 

cout « "int a (hexadecimal) \t" « a « endl; 
a = 97; 

cout « "int a (char)\t" « (char)a « endl; 
cout « endl; 

double x; // creates the object x, of type double 
x = 10; 

cout « "double x\t" « x « endl; 
x = -1256.34e-2; 

cout << "double x (scientific) \t" << x << endl; 
cout « endl; 

} 

Program 4 

This program shows that objects have a limitation on the range of values that can be stored in them. 

#include <iostream.h> 
#include <limits.h> 

void main ( ) 

{ int a = INT_MAX-1; 

cout « a « endl; 

a++; // increase the value of a by 1 

cout « a « endl; 

a++; 

cout « a « endl; 

unsigned int u=UINT_MAX - 1; 

cout « u « endl; 

u++; 

cout « u « endl; 
u++; 

cout « u « endl; 

} 

Incrementing the value beyond the maximum possible does not increase the value. Instead, the 
value rolls over to the beginning of the range. 
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TUTORIAL- 6 

Expressions 

Program 6-1 

Expressions can be evaluated, and on complete evaluation, an expression returns exactly one value. The 
value of an expression can be taken to take the place of the expression. In its simplest form, an 
expression may consist of a single constant, a single object or a single function call. In its most complex 
form, an expression may contain a number of constants, objects and function calls connected together by 
suitable operators. 

To be useful, the value returned by an expression must be stored in an object so that it can be used 

later. 

/* Expressions in C/C++ */ 
#include <iostream. h> 

#include <math.h> // included because sqrt() is being called 

void main ( ) 
{ int x; 

x; // an expression, but does nothing useful 

2; // also an expression, but does nothing useful 

cout « 2 « endl; // Ob ject (cout) , operator(«), expression (2) 

cout « 2+3 « endl; // A statement, expression (2+3) 

x = 2; // A statement. Has an object (x) , operator (=) , expression (2) 
cout « x « endl; // statement, object (cout) , operator(«), expression (x) 

x = 2 + 3; //A statement. Ob ject (x) , operator (=), expression(2 + 3) 
cout << x << endl; 

double y; 

y = sqrt(4.0); // expression (function sqrt()) 
cout « "sqrt(" « 4.0 «")="« y « endl; 

double z ; 

z=2. 0+3.0/ sqrt(25.0); // Precedence - division first, then addition 
cout « "z = " « z « endl; 

z = (2.0+3.0) / sqrt(25.0); // Precedence - changed because of 
parentheses 

cout « "z = " « z « endl; 

} 

A complex expression is evaluated step by step, each step resulting in one value that which in turn will be 
used in further simplifying the expression. The sequence in which the expression is evaluated is 
controlled by the precedence and arity of the operators in the expression. 

Program 6-2 

Increment operators ++ and - can be used in two different ways, and their behaviour appears to be 
mysterious to a beginner. To understand increment operators, it is necessary to understand the meaning 
of expression. An increment operator does two things - increments the object to which it is applied 
(always) and returns a value to take the place of the expression (either before or after incrementing). 

Pre and Post increment operators differ in the sequence in which these two operations are carried 
out. The Pre - increment operator increments the value of the object first and returns the value of the 
(incremented) object later. The Post - increment operator returns the (existing) value of the object first 
and then increments the value of the object. Note that incrementing of the object is done in both cases, 
the difference is in the value returned as the result of evaluation of the expression. 

/* Expressions in C/C++ involving increment operators */ 
#include <iostream.h> 
void main ( ) 
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{ double a, b, c; 



a = b = c = 10; //A statement with expressions chained together 
cout « a « ' \t ' « b « ' \t ' « c « endl « endl; 

cout « "\nPost increment \n " ; 

cout << "a++ = " << a++ << endl; // Expression first returns the value 

// of 'a' Incrementing is done later (Post-inc) 
cout « "a = " « a « endl; 



cout << "\nPre increment\n" ; 
a = 10; 

cout << "++a = " << ++a << endl; // Incrementing is done first 

// (Pre-inc) . Expression returns the incremented value of 'a' 
cout « "a = " « a « endl; 

cout << "\nPost increment\n" ; 
a=10; 

b = 100 / a++; 

cout « "b = " « b « endl; 



cout « "\nPre 
a = 10; 

b = 100 / ++a; 

cout « "b = " 



increment \n" ; 
« b « endl; 



cout << "\nPost increment\n" ; 
c = 10; 

a = 50 / (C++ * 5) ; 

cout « "c = " « c « "\ta = " « a « endl; 

cout << "\nPre increment\n" ; 
c = 10; 

a = 50 / (++c * 5) ; 

cout « "c = " « c « "\ta = " « a « endl; 



Program 6-3 

While the order of evaluation of an expression is decided by the precedence and arity of the operators 
used in the expression, there are some ambiguous situations where the order of evaluation is not clearly 
defined. Such expressions must be split up and written in the proper sequence, otherwise the results may 
be unexpected. 

/* Ambuguity in order of evaluation of expressions */ 
#include <iostream.h> 



void main ( ) 
{ int m, n; 



cout « endl « "Simple. Predictable results" « endl; 
n = 5; 

m = 10 + n++; 

cout « "n = " « n « "\tm = " « m « endl; 
n = 5; 

m = 10 + ++n; 

cout « "n = " « n « "\tm = " « m « endl; 

cout << endl << "Complicated. Ambiguous results" << endl; 
n = 5; 

m = 10 + n++ + n++; 

cout « "n = " « n « "\tm = " « m « endl; 



n = 5; 

m = 10 + ++n + ++n; 
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cout « "n = " « n « "\tm = " « m « endl; 
n = 5; 

m = 10 + n++ + ++n; 

cout « "n = " « n « "\tm = " « m « endl; 
n = 5; 

m = 10 + ++n + n++; 

cout « "n = " « n « "\tm = " « m « endl; 

} 

Program 6-4 

Expressions need not always be numerical, they can be logical. In this case, the value returned by the 
expression is also logical (0 or 1). A compound logical expression can be constructed using logical 
operators such as AND (&&) and OR (||) just like complex numerical expressions constructed out of a 
variety of numerical operators. 

/* Logical expressions */ 
#include <iostream. h> 

void main ( ) 
{ double x, y; 

cout << " \nEnter two real numbers : " ; 
cin » x » y; 

cout « "Simple logical expressions\n" ; 
cout « x « " == " « y « " ? " « (x == y) « endl; 
cout « x « " != " « y « " ? " « (x != y) « endl; 
cout « x « " < " « y « " ? " « (x < y) « endl; 
cout « x « " > " « y « " ? " « (x > y) « endl; 

cout << endl << "Compound logical expressions" << endl; 

cout « "(" « x « " < " « 10 « ") AND (" « y « " > " « 2 « ") ? " 

« (x < 10 && y > 2) « endl; 
cout « "(" « x « " < " « 10 « ") OR (" « y « " > " « 2 « ") ? " 

« (x < 10 || y > 2) « endl; 



Program 6-5 

While evaluating compound logical expressions, it may not be necessary to evaluate the second 
expression to know the outcome of the compound expression. For example, if the first expression of a 
compound AND expression is false, the result of the expression is false even if the second expression is 
true. Similarly, if the first expression of compound OR expression is true, the result of the expression is 
true. In such case, the second expression is not evaluated at all. This is called short - circuiting of 
Boolean expressions. Thus, the second expression num % den is not evaluated if the denominator is 
zero, which otherwise would have generated a run-time error. 

/* Short circuiting of boolean expressions */ 
#include <iostream.h> 

void main ( ) 

{ int num, den; 

cout « "Enter numerator and denominator (positive integers): "; 
cin » num » den; 

if (den != 0 && num % den == 0) // num % den is evaluated only if necessary 
// if (num % den == 0 && num != 0) // Generates a run time error if den == 0 
cout « num « " DIVISIBLE by " « den « endl; 
else 

cout « num « " NOT divisible by " « den « endl; 
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Program 6-6 

The ternary conditional operator is an operator, similar to addition(+) and subtraction (- ). It returns one 
of two possible values. The first value is returned in case the supplied logical expression is true and the 
second expression is returned if it is false. This operator can be written as a part of a bigger complex 
expression. 

/* Ternary conditional operator (expr ? exprl : expr2) */ 

#include <iostream. h> 

void main ( ) 
{ int a, b; 

cout « "Entre two integers: " ; 
cin » a » b; 

cout « a « " == " « b « " ? " « (a==b ? "Yes" : "No") « endl; 
cout « a « " != " « b « " ? " « (a!=b ? "Yes" : "No") « endl; 
cout « a « " < " « b « " ? " « (a<b ? "Yes" : "No") « endl; 
cout « a « " > " « b « " ? " « (a>b ? "Yes" : "No") « endl; 

} 

Program 6-7 

An assignment statement has an expression on the right side and an object on the left side and the two 
are separated by the assignment operator (=). Ordinarily, the data type of the expression on the right side 
and the data type of the object on left side must be the same. However, C++ has some built - in rules for 
promoting data type of the results of evaluation of expressions. A lower order data type will be 
automatically promoted to a higher order, so that a character value can be assigned to a short integer 
object, a short integer value can be assigned to an integer object and so on. The data types arranged in 
increasing order are bool, short, int, long, float, double. 

/* Promotion of type */ 
#include <iostream.h> 
#include <limits.h> 
#include <float.h> 

void main ( ) 
{ char c = 'A' ; 
short s = c; 
int i = s; 
long 1 = i; 
float f = 1; 
double d = f; 

cout « endl; 
1 = INTMAX ; 

i = 1; cout « "int i = " « i « endl; 
1 = INT_MAX+1; 

i = 1; cout « "int i = " « i « endl; 
i = SHRT_MAX; 

s = i; cout << "short s = " << s << endl; 
i = SHRT_MAX+1; 

s = i; cout << "short s = " << s << endl; 
f = 3.5; 

i = (int)f; cout « "int i = " « i « endl; 
d = FLT MAX; 

f = d; cout « "float f = " « f « endl; 
d = FLT_MAX*10; 

f = d; cout « "float f = " « f « endl; 

} 



cout 


<< 


' char 


c 




' « 


c 


<< 


endl ; 


cout 


<< 


' short 


s 




' « 


c 


<< 


endl ; 


cout 


<< 


' int 


i 




' « 


i 


<< 


endl ; 


cout 


<< 


' long 


1 




' « 


1 


<< 


endl ; 


cout 


<< 


' float 


f 




' « 


f 


<< 


endl ; 


cout 


<< 


'double 


d 




' « 


d 


<< 


endl ; 
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TUTORIAL- 7 
Program Flow Control 

Program 7-1 

Use a for loop to read a set of ten observations and calculate the statistics of the data, such as the sum, 
mean and standard deviation. 

#include <iostream. h> 
#include <math.h> 
void main ( ) 
{ double x[10] ; 
int i ; 

for(i=0; i<10; i++) 
{ cout « "Data " « i+1 « " "; 
cin » x [i] ; 

} 

double sum=0.0, mean; 
for (i=0; i<10; i++) 

sum += x [ i ] ; 
mean = sum / 10; 

cout « "Mean = " « mean « endl; 

double std=0 . 0 ; 
for(i=0; i<10; i++) 

{ std = (x[i]-mean) * (x[i] - mean); 
} 

std = sqrt (std/ (10-1) ) ; 

cout « "Standard Deviation = " « std « endl; 

} 

Program 7-2 

Use a while loop to print a menu of choices, read the choice and exit the program when the appropriate 
menu item is chosen. Until then the program must keep presenting the menu. For the other items in the 
menu, choose fictitious operations. 

#include <iostream.h> 
void print_menu ( ) 
{ cout « "\n\n\n\n"; 
cout « "MAIN MENU\n" ; 
cout « "1. Read data\n" 

« "2. Process data\n" 
« "3. priNt results\n" 
« "4. exit program\n\n" 
« "Enter your choice: "; 



void main ( ) 
{ int cont=l ; 
char choice; 

while (cont) 
{ 

print_menu ( ) ; 
cin » choice; 

switch (choice) 
{ case ' 1 ' : 
case 'R' : 

case 'r': cout « "Enter data\n"; 
break; 

case ' 2 ' : 
case 'P' : 
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case 


j 


case 


' N 


case 


'n 


case 


'4 


case 


'X 


case 


X 



cout « "Process data\n"; 
break ; 



cout « "Print results\n"; 
break; 



cout << "Exit program\n" ; 
cont=0 ; 



} 

} 

The function print_menu() prints the choices available and a prompt to tell the user to enter a 
choice. 

Program 7-3 

Use a do-while loop to determine whether a given integer (greater than 1) is a prime number. 

#include <iostream. h> 
void main ( ) 
{ int n, i; 

do 

{ cout « "Enter a positive integer greater than 1: "; 
cin » n; 

if(n > 1) 
{ i=2; 

while (i <= n/2) 
{ if (n%i == 0) 
break; 
i++; 

} 

if (i>n/2) 

cout « n « " IS prime\n"; 
else 

cout « n « " is NOT prime\n" ; 

} 

else 

{ cout « "\nERROR: Enter a number greater than l\n"; 
} 

} while (n>l) ; 

} 

Program 7-4 

Modify the previous program to read two integers, and check all the numbers between the given numbers 
whether they are prime. 

#include <iostream.h> 
#include <stdlib.h> 
void main ( ) 
{ int nl, n2, n, i; 



cout << "Enter the range of integers to check for prime numbers: "; 

cin » nl » n2; 

if (nl < 2 || n2 < 2) 

{ cerr << "The numbers must be greater than 2\n" 
« "Program aborted\n"; 
exit (0) ; 

} 



if(n2 < nl) 
{ int tmp=nl ; 
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nl=n2; 
n2=tmp; 

} 

n=nl ; 

while (n <= n2) 
{ 

if(n > 1) 
{ i=2; 

while (i <= n/2) 
{ if (n%i == 0) 
break; 
i++; 

} 

if (i>n/2) 

cout « n « " IS prime\n"; 
else 

cout « n « " is NOT prime\n" ; 

} 

else 

{ cout « "\nERROR: Enter a number greater than l\n"; 
} 

n++; 

} 

} 

Program 7-5 

This program demonstrates the use of the continue statement to abandon one loop but continue with 
the remaining loops of a for loop. 

#include <iostream. h> 
void main ( ) 

{ double a[5] = {2.5, 9.2, 0.0, -4.5, 10.0}, 
b[5] = {2.0, 5.0, 9.0, 0.0, 10.0}; 

for(int i=0; i<5; i++) 
{ if (b[i]==0.0) continue; 

cout « i « "\t" « a[i] « "\t" « b[i] « "\t" « a[i]/b[i] « endl; 

} 

} 

Modify the above program by replacing the continue with break and see what happens. 

Program 7-6 

This program demonstrates the use of the goto statement to transfer control to any labeled point within 
a function. 

#include <iostream.h> 

void main ( ) 

{ char ch; int n; 

labell : 

n=0; 

while (1) 

{ cout « "\n\nl start again\n" 
« "2 quit\n" 
<< "Any key to continue"; 
cin » ch; 
if (ch== ' 1 ' ) 

goto labell; 
else if(ch=='2') 

goto quit; 
n++; 

cout << "Loop number " << n « endl; 

} 

quit : 
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TUTORIAL- 8 

Storage Class for Objects 

Program 8-1 

In this program we explore the concept of auto objects. An auto object is created (and initialized if 
necessary) each time program control enters the block containing the object and destroyed each time 
program control exits the containing block. It is visible starting from the point of completion of its 
declaration until the end of the enclosing block in which it is located. In case there are more than one 
object with the same name, the one closest to the point where it is being used is the one that is available. 

#include <iostream. h> 
int x=1000; 

void main ( ) 

{ int x=100; // Local x in main ( ) 

cout << "Local x in main ( ) = " << x << endl; 
cout « "Global x = " « : :x « endl; 

{ int x=10; // Local x in FIRST inner block 
cout « "Entering FIRST inner block\n"; 

cout « "\tLocal x in FIRST inner block = " « x « endl; 
cout « "\tGlobal x = " « : :x « endl; 
{ int x=l; // Local x in SECOND inner block 
cout « "\tEntering SECOND inner block\n"; 

cout « "\t\tLocal x in SECOND inner block = " « x « endl; 
cout « "\t\tGlobal x = " « : :x « endl; 
cout « "\tLeaving SECOND inner block\n"; 

} 

cout « "\tLocal x in FIRST inner block = " « x « endl; 
cout « "Leaving FIRST inner block\n"; 

} 

cout << "Local x in main ( ) = " << x << endl; 

} 

The output generated by this program is given below: 

Local x in main ( ) = 100 

Global x = 1000 

Entering FIRST inner block 

Local x in FIRST inner block = 10 

Global x = 1000 

Entering SECOND inner block 

Local x in SECOND inner block = 1 
Global x = 1000 

Leaving SECOND inner block 

Local x in FIRST inner block = 10 
Leaving FIRST inner block 
Local x in main ( ) = 100 

The extern object x with initial value 1000 is accessible from anywhere in the program 
using the global scope operator : : even when there are other auto (Local) objects with the same 
name. But declaring or defining another extern object with the same name is not possible. 

Program 8-2 

An extern object is available for use starting from the point of completion of its declaration until the end 
of the file in which it is contained. There can only be one extern object with a given name in one given 
file. This concept is demonstrated in the following example where three different extern objects are 
defined at different points in the program. 

#include <iostream. h> 

int xl=1000; // An extern object 

void funl(); // Declaration. funl() cannot be used without declaration 
void fun2(); // Declaration. fun2() cannot be used without declaration 
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void main ( ) 

{ cout « "Global xl = " « xl « endl; 



// cout « "Global x2 = " « x2 « endl; 
// cout « "Global x3 = " « x3 « endl; 

funl() ; 

fun2() ; 

} 

int x2=100; // Another extern object 
void f unl ( ) 

{ cout « "Entering funl()\n"; 

cout « "\tGlobal xl = " « xl 

cout « "\tGlobal x2 = " « x2 
// cout « "Global x3 = " « x3 

cout « "Leaving funl()\n"; 

} 

int x3=10; // Yet another extern object 
void f un2 ( ) 

{ cout « "Entering fun2()\n"; 

cout « "\tGlobal xl = " « xl « endl; 
cout « "\tGlobal x2 = " « x2 « endl; 
cout « "\tGlobal x3 = " « x3 « endl; 
cout « "Leaving fun2()\n"; 

} 

The output generated by this program is given below: 

Global xl = 1000 
Entering f unl ( ) 

Global xl = 1000 

Global x2 = 100 
Leaving f unl ( ) 
Entering f un2 ( ) 

Global xl = 1000 

Global x2 = 100 

Global x3 = 10 
Leaving f un2 ( ) 

Program 8-3 

A static object defined inside the body of a function is similar to an extern object as far as creation 
and destruction are concerned and similar to an auto object as far as visibility and scope are 
concerned. Thus count defined inside fun() is created and initialized only once, when the program 
begins, but retains its value even when program control exits the containing block. This property helps us 
keep count of the number of times fun ( ) has been called. 

Note that this could have beenachieved by using an extern object outside the body of fun () but 
it could be accessed, and modified by functions other than fun () . 

#include <iostream. h> 
void fun(); // Declaration 
void main ( ) 
{ fun(); 

fun() ; 

fun() ; 

} 

void fun() // Definition 

{ static int count =0; // Created and initialised only once 
count++; 

cout << "This function has been called " << count << " time" 
« (count > 1 ? "s\n" : "\n"); 



// ERROR. x2 not accessible here 
// ERROR. x3 not accessible here 



« endl; 
« endl; 

« endl; // ERROR. x3 not accessible here 
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} 

Note the use of the ternary conditional operator to print an s after time in case count is greater 
than 1. The output generated by this program is given below: 

This function has been called 1 time 
This function has been called 2 times 
This function has been called 3 times 

Program 8-4 

To write a multi-file program, you must make use of the Project facility of the Turbo C++ IDE. A project 
file contains a list of the source program files that must be combined together to compile and link the 
program. The steps to create a project are as follows: 

1 . Close all windows using Alt+0 to open the Window List and deleting all Edit windows and then 
closing all non-Edit windows, such as Message, Watch, Output windows. 

2. Open a project (Alt+P, O) and select a name for the project in the dialog box that opens. This 
will also be the name of the program when compilation and linking are complete. 

3. A Project Window opens at the bottom. To this window add all the files that are part of the project 
by pressing insert and choosing the required files in the dialog box. If the files required are yet 
to be created, then choose Alt+F, N, save these files (F2) with a name of your choice and then 
add these files to the Project Window. 

4. To compile the project, press F9. To link the project choose Alt+C, L. To run the project press 
Ctrl+F9. 

Some point to note when you use projects are given below: 

1. If the working directory contains one or more projects, the most recent project will be 
automatically opened when Turbo C++ IDE starts. If this is not the one you want to work on, 
close the project (Alt+P, C) and open the other project or source file you want to work on. 

2. Deleting a source file from the Project Window merely deletes the name of the file from the list of 
files used by the project. The file continues to exist on the Hard Disk. 

To develop Program 8-4, follow these steps: 

1 . Close all windows in the window list and get a blank desktop. 

2. Open a new project (Alt+P, O). Select the name of the project as TUT8_4. 

3. Open a new file (Alt+F, n) and save (F2) it with the name TUT8_4F1.CPP and another new 
file (Alt+F, N) and save it with the name TUT8 4F2.CPP. 

4. Go to the Project Window (Either Alt+1, or choose it from the Window List Alt+0, or switch to it 
by pressing F6 until the Project Window is selected). 

5. Add the newly created files TUT8 4F1.CPP and TUT8 4F2.CPP to the Project Window by 
pressing insert and selecting these two files from the dialog box. 

6. Go to the first file (TUT8 4F1 .CPP) and type it by looking at the source given below and repeat 
the same for the second file (TUT8_4F2.CPP). Save both the files (F2). 

7. Build the project (F9). Link the project (Alt+C, l). Run the program (ctrl+F9). 
The source code of the two files is given below: 

TUT8_4F1.CPP 
#include <iostream.h> 

extern int x; // Declaration. Defined in File 2 
void fun(); // Declaration. Definition in File 2 

void main ( ) 

{ cout « "\n\n"; 

cout << "Function main ( ) in File l\n"; 

cout « "\tGlobal x defined in file 2 = " « x « endl; 
fun() ; 

} 
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TUT8_4F2.CPP 

#include <iostream. h> 

int x = 1000; // Definition and initialization 
void fun ( ) 

{ cout « "Function fun() in File 2\n"; 
cout « "\tGlobal x = " « x « endl; 

} 

The output generated by this program is given below: 

Function main ( ) in File 1 

Global x defined in file 2 = 1000 
Function fun() in File 2 

Global x = 1000 

Modify TUT8_4F2.CPP to change the line int x = 1000; to the line given below: 

static int x = 1000; 

When you build the project this time (F9), you get the Linker Error: "Undefined symbol x in module 
TUT84F1.CPP". This is because when the integer x is specified as static, it becomes local to the file in 
which it is defined (TUT8_4F2.CPP) and therefore cannot be exported to any other file. This behaviour 
can be used to advantage in the following way: 

If an object is relevant only to functions in one file and not needed in any other file, making it static 
firstly prevents it from being seen in other files and secondly enables the same name to be used for 
other global objects in other files. 

Program 8-5 

Unintialized objects initialized to zero only for extern and static objects but not for auto objects. 
Thus uninitialized auto objects do not have any pre-defined value. This is demonstrated by the following 
program. 

#include <iostream. h> 
double xl, x2=5.5; 
static double si, s2=25.5; 
void main ( ) 

{ auto double al, a2=50.5; 
cout << "Global extern xl 
cout << "Global extern x2 

cout « "Global static si 
cout « "Global static s2 

cout « "Local auto al = 
cout « "Local auto a2 = 

} 

The output generated by this program is given below: 

Global extern xl = 0 
Global extern x2 = 5.5 

Global static si = 0 
Global static s2 = 25.5 

Local auto al = 1 . 761051e-131 
Local auto a2 = 50.5 

Program 8-6 

This program demonstrates the creation, initialization and use of arrays. One-dimensioned array has 
been used in one of the previous tutorials (Program 7-1). This time we will use two- and three- 
dimensioned arrays. 



= " « xl « endl; 

= " « x2 « "\n\n"; 

= " « si « endl; 

= " « s2 « "\n\n"; 

" « al « endl; 

" « a2 « endl; 
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#include <iostream.h> 



void main ( ) 

{ double x[3] [4] = 

{ {11, 12, 13, 14}, 

{21, 22, 23, 24}, 

{31, 32, 33, 34} 

}; 

cout << "\n\nMatrix Row wise\n"; 

for(int i=0; i<3; i++) 

{ cout « "Row " « i « ": "; 

for(int j=0; j<4; j++) 

{ cout « x[i] [j] « "\t"; 

} 

cout « endl; 



cout << "\nMatrix Column wise\n"; 

for(int j=0; j<4; j++) 

{ cout « "Column " « j « ": " ; 

for(int i=0; i<3; i++) 

{ cout « x[i] [j] « "\t"; 

} 

cout « endl; 



int y[2] [3] [4] = 
{ { 

{11, 12, 13, 14}, 
{21, 22, 23, 24}, 
{31, 32, 33, 34} 

}, 
{ 

{101, 102, 103, 104}, 
{111, 112, 113, 114}, 
{121, 122, 123, 124} 

} 

}; 

cout << "\nThree dimensioned array\n"; 

for (int card=0; card<2; card++) 
{ cout « "\nCard " « card « endl; 
for (int i=0; i<3; i++) 
{ cout « "Row " « i « ": "; 

for (int j=0; j<4; j++) 

{ cout « y[card] [i] [j] « "\t"; 

} 

cout « endl; 

} 

} 

} 

The output generated by the program is given below: 



Matrix Row wise 



Row 


0: 


11 


12 


13 


14 


Row 


1 : 


21 


22 


23 


24 


Row 


2 : 


31 


32 


33 


34 
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Matrix Column wise 



Column 


0: 11 


21 


31 


Column 


1: 12 


22 


32 


Column 


2: 13 


^ -j 


jj 


Column 


3: 14 






Three dimensioned 


array 




Card 0 








Row 0: 


11 12 


13 


14 


Row 1 : 


21 22 


23 


24 


Row 2 : 


31 32 


33 


34 



Card 1 

Row 0: 101 102 103 104 

Row 1: 111 112 113 114 

Row 2: 121 122 123 124 

Program 8-7 

A string is a special one-dimensioned array. Each element of a string is a character and to make it easy 
to use a part of the string to store strings shorter than the maximum possible size, the end of the string is 
marked by the ASCII character '\0', the null character. Thus one of the elements is used up for this 
marker and the longest string that can be stored in the array of characters is one shorter than the size of 
the array. Having the null marker makes it possible to stop processing the array beyond the last character 
in the array. The following program demonstrates the use of a string. 

#include <iostream.h> 
#include <string.h> 

void main ( ) 

{ char name [11]; // Maximum length of string = 10 

cout « "Enter your name: " ; 
cin » name; 

cout « "Hello, " « name « endl; 

cout << "Size of name: " << sizeof (name) << endl; 
cout << "Length of name: " << strlen(name) << endl; 
for(int i=0; i<ll; i++) 

cout « i « "\t" « name[i] « "\t" « (int)name[i] « endl; 

} 

The output generated by the program when the name input is Satish is given below: 

Enter your name: Satish 
Hello, Satish 
Size of name: 11 
Length of name : 6 



0 


S 


83 


1 


a 


97 


2 


t 


116 


3 


i 


105 


4 


s 


115 


5 


h 


104 


6 


□ 


0 


7 


X 


120 


8 


□ 


0 


9 


□ 


0 


10 


□ 


1 



The character in the 7 element is the null character and signals the end of the part of the array 
storing the string. The remaining 4 elements (7 to 10) although contain some values, are not meaningful 
as that part of the array was not initialized. 
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TUTORIAL- 9 
Arrays and Pointers 

Program 9-1 

#include <iostream. h> 

void main ( ) 
{ int n=10, *p; 
P = &n; 

cout « "\n\n"; 

cout « "Size\t" « "Value\t\t" « "Address\t\t" « "Dereferenced 
Value\n\n"; 

cout « sizeof(n) « "\t" « n « "\t\t" « &n « endl; 

cout « sizeof(p) « "\t" « p « "\t" « &p « "\t" « *p « "\n\n"; 

float f=-20.5, *fp = &f; 

cout « sizeof(f) « "\t" « f « "\t\t" « &f « endl; 

cout « sizeof(fp) « "\t" « fp « "\t" « &fp « "\t" « *fp « "\n\n";; 
double d=1.5, *dp = &d; 

cout « sizeof (d) « "\t" « d « "\t\t" « &d « endl; 

cout « sizeof (dp) « "\t" « dp « "\t" « &dp « "\t" « *dp « endl; 
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TUTORIAL- 10 
Functions 



Program 10-1 

#include <iostream. h> 
void f (double x) 

{ cout << "\tlnside function f () before changing x: " << x << endl; 
x = 0.0; 

cout << "\tlnside function f () after changing x: " << x << endl; 

} 

void main ( ) 
{ double a; 

cout << "Enter a real number: "; 

cin » a; 

cout << "In main ( ) function before calling f () : " << a << endl; 
f(a); 

cout << "In main ( ) function after calling f () : " << a << endl; 

} 



Program 10-2 

#include <iostream.h> 
void f 1 (double *x) 

{ cout << "Inside function f () before changing x: " << *x << endl; 
*x = 0.0; 

cout << "Inside function f () after changing x: " << *x << endl; 

} 

void f2 (double &x) 

{ cout << "\tlnside function f () before changing x: " << x << endl; 
x = 0.0; 

cout << "\tlnside function f () after changing x: " << x << endl; 

} 

void main ( ) 
{ double a; 

cout « "Passing by reference using POINTERS\n" ; 
cout << "Enter a real number: "; 
cin » a; 

cout << "In main ( ) function before calling f () : " << a << endl; 
fl(&a); 

cout << "In main ( ) function after calling f () : " << a << endl; 

cout « "\n\nPassing by reference using REFERENCES \n " ; 
cout << "Enter a real number: "; 
cin » a; 

cout << "In main ( ) function before calling f () : " << a << endl; 
f2 (a) ; 

cout << "In main ( ) function after calling f () : " << a << endl; 



Program 10-3 

#include <iostream.h> 

void main ( ) 

{ double x, &rx=x; 
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cout « x « "\t" « rx « endl; 
x = 100.0; 

cout « x « "\t" « rx « endl; 
rx = 200.0; 

cout « x « "\t" « rx « endl; 

} 



Program 10-4 

#lnclude <iostream.h> 

double calcAreaRect (double 1, double b) 

{ return (l*b) ; 

} 

void main ( ) 

{ double length, breadth, area; 

cout « "Enter the length and breadth of the rectangle: "; 

cin » length » breadth ; 

area = calcAreaRect (length, breadth); 

cout « "Area of the rectangle is = " « area « endl; 



Program 10-5 

#include <iostream. h> 

long int fact (long int n) 
{ if(n==l) 

return 1 ; 
else 

return n*fact (n-1) ; 

} 

long int fact2 (long int n) 
{ long int f=l; 

for (int i=2; i<=n; i++) 
f *= i; 

return f; 

} 

void main ( ) 

{ long int n, f; 

cout « "Enter a positive integer: " ; 
cin » n; 
if(n < 1) 

{ cerr << "ERROR: Only positive values permitted\n" ; 
exit (0) ; 

} 

f = fact (n) ; 

cout « "Function 1. Factorial of " « n « " is " « f « endl; 
f = fact2 (n) ; 

cout « "Function 2. Factorial of " « n « " is " « f « endl; 

} 



Program 10-6 

#include <iostream.h> 
#include <string.h> 
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int showMenu(int n, char s[][10]) 
{ int choice; 

do 

{ cout « "\n\tMAIN MENU\n\n" ; 
for (int i=0; i<n; i++) 

{ cout « "\t" « i+1 « ". " « s[i] « endl; 
} 

cout « "\n\tEnter your choice: " ; 

cin » choice; 
} while (choice < 1 | | choice >3 ) ; 
return choice; 

} 

void main ( ) 

{ char menu [3] [10] = { "Triangle", "Rectangle", "Circle"}; 
int choice; 

choice = showMenu(3, menu) ; 

cout << "Chosen item is " << choice << "— " << menu [choice-1] << endl; 

} 

Program 10-7 

Modify the program 10-1 to use references and to calculate the real and imaginary parts of the complex 
conjugate roots in case the roots are complex. The changes required are: 

1 . The declaration of the function must be changed to 

int calcQuadRoots (double, double, double, doubles, doubles); 

2. The function call in function main () must be changed to 
retval = calcQuadRoots (a, b, c, rl, r2) ; 

3. The output of the results when roots are complex must be printed in the if block with the 
addition of the following lines 

cout « "Roost are complex con jugates\n" ; 
cout « "Real part = " « rl « endl 

« "Imaginary part = " « r2 « endl; 

4. The definition of the function requires three changes. The first is in the parameters 

int calcQuadRoots (double a, double b, double c, doubles xl, doubles x2) ; 

The second change is the addition of the following lines in the if block checking for complex roots 
and before the return -1 ; statement, namely 

xl = -b / (2.0*a) ; 

x2 = sqrt(-d) / (2.0*a) ; 

The third change is in the calculation of the complex roots, namely 

xl = (-b + sqrt(d)) / (2.0*a); 
x2 = (-b - sqrt(d)) / (2.0*a); 

Program 10-8 

The function to calculate the two roots of a quadratic equation take three input arguments and returns 
two output arguments. The return value of the function indicates the status of the results, namely, -2 for 
coefficient of x 2 is zero, -1 for roots are complex hence not calculated and 1 for roots are real and hence 
calculated. 

The function calcQuadRoots () must be declared before the function main() because its 
definition comes after the function main () . 

#include <iostream.h> 
#include <math.h> 
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int calcQuadRoots (double, double, double, double*, double*); 
void main ( ) 

{ double a, b, c, rl, r2; 

int retval; // To store the return value of the function 

cout « "Enter the coefficients of the quadratic equation: "; 
cin » a » b » c; 

retval = calcQuadRoots (a, b, c, &rl, &r2) ; 
if (retval == -2) 

{ cerr « "ERROR: Coefficient of x A 2 is zero\n"; 
} 

else if (retval == -1) 

{ cerr « "WARNING: Roost are complex\n"; 
} 

else 

{ cout « "Roots of the quadratic equation are\n" 
« " First root = " « rl « endl 
« "Second root = " « r2 « endl; 

} 



int calcQuadRoots (double a, double b, double c, double* xl, double* x2) 
{ if (a == 0.0) 
return -2; 

double d = b*b - (4.0*a*c); 
if (d < 0.0) 
{ return -1; 
} 

else 

{ *xl = (-b + sqrt(d)) / (2.0*a); 
*x2 = (-b - sqrt(d)) / (2.0*a); 
return 1 ; 

} 

} 

The output of the program for different input is shown below: 

Enter the coefficients of the quadratic equation: 2 3-2 
Roots of the quadratic equation are 

First root = 0.5 
Second root = -2 

Enter the coefficients of the quadratic equation: 0 3 4 
ERROR: Coefficient of x A 2 is zero 

Enter the coefficients of the quadratic equation: 2 3 10 
WARNING: Roost are complex 

Program 10-9 

Develop a function that takes one integer as the input and returns an integer value which is coded 
as 0 if the given number is not a prime number and as 1 if the given number is a prime number. 

#include <iostream.h> 

int isPrime(int n) 
{ int i ; 

do 

{ if(n > 1) 
{ i=2; 

while (i <= n/2) 
{ if (n%i == 0) 
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break; 
i++; 

} 

if (i>n/2) 

return 1 
else 

return 0 

} 

else 

{ return -1 
} 

} while (n>l) ; 

} 

void main ( ) 
{ int n; 

do 

{ cout « "Enter a positive integer greater than 1: " ; 
cin » n; 

cout « n « " is " « (isPrime (n) == 1 ? " " : "NOT") « " prime\n"; 
} while (n>l) ; 



Program 10 - 10 

#include <iostream. h> 
#include <string.h> 
#include <ctype.h> 

void strf lipcase (char *s) 
{ int len=strlen (s) , i; 
for(i=0; i<len; i++) 
if (isupper (s [i] ) ) 

s[i] = tolower (s [i] ) ; 
else 

s[i] = toupper(s[i] ) ; 

} 

void main ( ) 

{ char si [11], s2[ll], s3[ll]; 

cout « "Enter a string: " ; 
cin » si; 

cout « "Enter another string: "; 
cin » s2; 

cout « " First string = " « si « "\tLength = " « strlen(sl) « endl; 
cout « "Second string = " « s2 « "\tLength = " « strlen(s2) « endl; 
cout « "Substring " « strstr(sl, s2) « endl; 

cout << "String comparison case sensitive " << strcmp(sl, s2) << endl; 
cout << "String comparison case insensitive " << strcmpi(sl, s2) << endl; 

strcpy (s3, si) ; 

cout « "Copying string si int s3. String 3 = " « s3 « endl; 
strf lipcase (si) ; 

cout << "First string after flipping case = " << si << endl; 
strupr (si) ; 

cout << "First string after conversion to upper = " << si << endl; 
strupr (s2) ; 

cout << "Second string after conversion to upper = " << s2 << endl; 
strlwr (s3) ; 
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cout << "Third string after conversion to lower = " « s3 « endl; 

} 



29 



TUTORIAL- 11 
User Defined Types 

Program 11-1 

This program defines a structure suitable for storing coordinates of a point in a plane for use in computer 
graphics. To make use of the structure, a set of functions are defined to operate on objects of type 
Point. These functions are readPoint () ,showPoint () , and calcLength ( ) . The main() function 
also demonstrates how to create Point objects dynamically and how to manipulate fields inside an 
object through pointers. 

#include <iostream. h> 
#include <math.h> 

struct Point 
{ int x, y; 

}; 

void readPoint (Points p) 
{ cin » p.x » p.y; 
} 

void showPoint (Points p) 

{ cout « "(" « p.x « ", " « p.y « ")"; 
} 

int calcLength (Point pi, Point p2) 

{ int dx = p2.x - pl.x, dy = p2.y - pl.y; 

return (int) sqrt (dx*dx + dy*dy) ; 

} 

void main ( ) 

{ Point pi, p2; 

cout « "Size of int = " « sizeof(int) « endl; 

cout << "Size of struct Point = " << sizeof (Point) << endl; 

cout << "Enter coordinates of first point: " ; 
readPoint (pi) ; 

cout << "Point 1: " ; showPoint (pi) ; cout << endl; 

cout « "Enter coordinates of second point: "; 
readPoint (p2) ; 

cout « "Point 2: "; showPoint (p2) ; cout « endl; 
cout « "Length 1 = " « calcLength (pi , p2) « endl; 
Point *ppl, *pp2; // Using pointers 
ppl = new Point; 

cout << "Enter coordinates of third point: "; 
readPoint (*ppl) ; 

cout « "Point 3: "; showPoint (*ppl) ; cout « endl; 
pp2 = new Point; 

cout << "Enter coordinates of fourth point: "; 
cin » pp2->x » pp2->y; 

cout « "Length 2 = " « calcLength (*ppl , *pp2) « endl; 

} 
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Program 11-2 

This program demonstrates how to create an array of struct objects and how to acess fields inside the 
elements of the array. 

#include <iostream. h> 
#include <stdlib.h> 

struct Item 
{ int part ID; 

int warehouselD; 

int qty; 

char partName [20] ; 
char suppName [40] ; 

} ; 

void showltem (Item& x) 

{ cout « x.partID « "\t" « x.warehouselD « "\t" « x.qty « "\t" 
« x. partName « "\t" « x. suppName « endl; 

} 

void main ( ) 

{ Item record [3] = 

{ 1, 1, 100, "Gasket", "Acme", 

2, 1, 50, "Crank shaft", "Kirloskar", 

3, 2, 25, "Ball bearings", "SKW" 

}; 

for (int i=0; i<3; i++) 
showltem (record [i] ) ; 

} 

Program 11-3 

This program demonstrates the use of a self-referencing structure. Such a structure is used to create 
dynamic data structures such as doubly-linked lists. A doubly linked list is similar to an array in that it 
contains a collection of elements each of which is (usually) of the same type. However, memory for the 
elements is not guaranteed to be contiguous and therefore indexing cannot be used to locate individual 
elements. Elements have to be located by starting from the head of the list and traversing the list until the 
required element is reached. Alternately, traversing can be begun from the tail of the list. 

This program is lengthy and therefore must be developed incrementally. In the first stage, define the 
struct Book, the global data head, tail and count, setData () .showData () and part of the 
main() function which use these functions. Then add readData() and etst the program again. In the 
second stage, add the appNode() and showList() functions and test the program again. In the last 
stage, add the getNode () , delNodeP () and delNode () functions and test the program again. 

Attempting to first key in the entire program and trying to identify and eliminate the errors may be 
time consuming and frustrating. 

#include <iostream.h> 
#include <stdio.h> 
#include <string.h> 

struct Book 

{ char author [31]; 

char title [101] ; 

int year; 

Book *next, *prev; 

}; 

Book *head=NULL, *tail=NULL; 
int count=0 ; 

void setData (char *Author, char *Title, int Year, Books b) 
{ strcpy(b. author, Author) ; 

strcpy (b. title, Title); 

b.year = Year; 
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b.next = b.prev = NULL; 

} 

void readData (Books b) 

{ cout « "Author (s): " ; gets (b . author) ; 
cout « "Title: " ; gets (b . title) ; 
cout « "Year: " ; cin » b.year; 

} 

void showData (Book& b) 

{ cout « "Author: " « b. author « endl 
« " Title: " « b. title « endl 
« " Year: " « b.year « endl; 

} 

void appNode (Books b) 
{ if (count == 0) 

{ head = tail = Sb; 
count++; 

} 

else 

{ tail->next = Sb; 
b.prev = tail; 
tail = Sb; 
count++; 

} 



Book* getNode(int n) 
{ Book* p; 

if (n<l | | n>count) 

return NULL; 
else if (n < count%2) // start fromhead 
{ int i=l; 

p=head; 

while (i < n) 

{ i++; p=p->next; 

} 

} 

else // start from tail 
{ int i=count; 

p = tail; 

while (i > n) 

{ i — ; p=p->prev; 

} 

} 

return p; 



Book* delNodeP (Book *p) 

{ if (head == p SS tail == p) // deleting the last node 
{ head = tail = NULL; count = 0; 
p->next = p->prev = NULL; 
return p; 

} 

else if (head == p) // deleting the first node 
{ head = p->next; head->prev = NULL; count — ; 

p->next = NULL; 

return p; 

} 

else if (tail == p) // deleting the last node 
{ tail = p->prev; tail->next = NULL; count — ; 

p->prev = NULL; 

return p; 
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} 

else // deleting an intermediate node 

{ p->prev->next = p->next; p->next->prev = p->prev; count — ; 
p->next = p->prev = NULL; 
return p; 

} 



Book* delNode(int n) 
{ Book *p=getNode (n) ; 

if (!p) 

{ return NULL; // failure 
} 

else 

{ return delNodeP (p) ; // success 
} 



void showList() 
{ Book *p; 
int i ; 

cout « "NUMBER OF BOOKS = " « count « endl; 
for(p=head, i=l; p; p=p->next, i++) 
{ cout « "BOOK " « i « endl; 

showData (*p) ; 

cout « endl; 

} 



void main ( ) 

{ Book bl, b2, b3, *p, *pd; 

setData ( "Kernighan and Ritchie", "The C Programming Language", 1988, bl) ; 
setData ( " Johnsonbaugh and Kalin", "Applications Programming in C", 1990, 
b2); 

setData ( "Stroustrup" , "The C++ Programming Language", 1998, b3) ; 
showData (bl) ; 
showData (b2) ; 
showData (b3) ; 

appNode (bl) ; 
appNode (b2) ; 
appNode (b3) ; 

p = new Book; 
readData (*p) ; 
showData (*p) ; 
appNode (*p) ; 

cout « "\nLIST OF BOOKS\n\n"; 
showList () ; 

int n; 

cout << "Enter number of node to locate (1 to " << count « ") : "; 
cin » n; 

cout « "Node " « n « endl; 
p = getNode (n) ; 

if (P) 

showData (*p) ; 
else 

cerr << "Could not locate Node number " << n << endl; 
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cout << "\nDeleting node number " << n << endl; 
pd = delNode (n) ; 
if (pd) 

{ cout « "Data in deleted node\n"; 
showData (*pd) ; 

} 

else 

cerr « "Node " « n « " doesn't exist" « endl; 

cout « "\nLIST OF BOOKS\n\n"; 
showList () ; 

} 

Program 11-4 

This program is the same as Program 11-1, except that the structure is rewritten with OOP 
enhancements that are available when using a struct in a C++ program. The major changes are: 
(i) Data hiding is enforced with the help of the keywords private and public. Thus int x, y can be 
used only by objects or member functions of type Point and cannot be used by any other objects or 
functions. The functions read() and show() are implemented as member functions, as they operate 
directly on objects of type Point. CalcLength () is not made a member function as it operates on two 
objects of type Point. Since it needs to access the private data members x and y of the objects on 
which it operates, calcLength() must be declared as a friend of struct Point, otherwise it won't have 
access to the data members x and y. 

#include <iostream. h> 
#include <math.h> 

struct Point 
{ 

private : 

int x, y; 
public : 

void read() ; 

void show ( ) ; 

friend int calcLength (Point, Point); 

}; 

void Point: : read () 
{ cin » x » y; 
} 

void Point :: show ( ) 

{ cout « " ( " « x « " , " « y « " ) " ; 
} 

int calcLength (Point pi, Point p2) 

{ int dx = p2.x - pl.x, dy = p2.y - pl.y; 

return (int) sqrt (dx*dx + dy*dy) ; 

} 

void main ( ) 

{ Point pi, p2; 

cout « "Size of int = " « sizeof(int) « endl; 

cout « "Size of struct Point = " « sizeof (Point) « endl; 

cout << "Enter coordinates of first point: "; 
pi . read ( ) ; 

cout « "Point 1: "; pl.show(); cout « endl; 

cout « "Enter coordinates of second point: "; 
p2.read() ; 

cout « "Point 2: "; p2.show(); cout « endl; 
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cout « "Length 1 = " « calcLength (pi , p2) « endl; 

// Using pointers 
Point *ppl , *pp2 ; 

ppl = new Point; 

cout « "Enter coordinates of third point: " ; 
ppl->read() ; 

cout « "Point 3: " ; ppl->show ( ) ; cout « endl; 
pp2 = new Point; 

cout « "Enter coordinates of fourth point: "; 
pp2->read() ; 



cout « "Length 2 = " « calcLength (*ppl , *pp2) « endl; 

} 

Try adding functionality to the struct by adding member functions for other operations such as: 



void translate (int dx, int dy) 


Translate the coordinates of a point by the amount dx, dy 


void rotate (double angle) 


Transform the coordinates of the point if it is rotated by 
angle degree about the origin 


void scale (double sx, double sy) 


Transform the coordinates of the point if it is scaled by a 
factor of sx along x-axis and factor sy along y-axis 
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TUTORIAL- 12 
User Defined Types - Classes 

Program 12-1 

The following program defines a class to represent a complex number and defines two operators for 
addition and subtraction. 

#include <iostream. h> 
#include <stdlib.h> 

class Complex { 
private : 

double re, im; 

public : 

Complex () ; //Null Constructor 
Complex (double r, double i) ; 
Complex (double r) ; 
Complex (const ComplexS x) ; 
-Complex ( ) ; 
void Show ( ) ; 

friend Complex operators- (const ComplexS, const ComplexS); 
friend Complex operator- (const ComplexS, const ComplexS); 

}; 

Complex :: Complex () { re = im = 0.0; cout << "Null Constructor\n" ; 
} 

Complex :: -Complex () { Show(); cout « "Destructor\n" ; 
} 

/** No descriptions */ 

Complex: : Complex (double r, double i) { re = r; im = i; cout « "Constructor 

2\n"; 

} 

/** No descriptions */ 

Complex: : Complex (double r) { re = r; im = 0.0; cout « "Constructor 3\n"; 
} 

/** No descriptions */ 

Complex :: Complex (const ComplexS x) { re = x.re; im = x.im; 
cout « "Copy constructor\n" ; 

} 

/** Show the contents on cout */ 

void Complex : : Show ( ) { cout « " ( " « re « " , " « im « " ) " ; 
} 

Complex operator+ (const ComplexS a, const ComplexS b) 
{ return Complex ( a . re+b . re , a . im+b . im) ; 
}/** Subtract two complex numbers */ 

Complex operator- (const Complex S a, const Complex S b) { 
return Complex ( a . re-b . re , a . im-b . im) ; 

} 

void main ( ) 

{ Complex a, b(5,-l), c(10), d(b); 

cout << "Complex Numbers" << endl; 

a. Show () ; cout « endl; 

b. Show(); cout « endl; 

c. Show(); cout « endl; 

d. Show(); cout « endl; 

a = b+c; 

cout « "Addition " ; a.Show(); cout « endl; 
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a = b - c; 

cout « "Subtraction " ; a.Show(); cout « endl; 
a = b + 1.0; 

cout « "Addition " ; a.Show(); cout « endl; 
system ("PAUSE") ; 

} 

Provide two additional functions for addition and subtraction. The declaration of these functions 
within the class must be as follows: 

friend Complex operator* (const ComplexS, const ComplexS) ; 
friend Complex operator/ (const ComplexS, const ComplexS); 

Their definitions must be similar to what is shown below. Complete these two functions and test 
whether they work correctly. 

Complex operator* (const ComplexS a, const ComplexS b) 
{ ... 

} 

Program 13-2 

Think of other member and friend functions that can be added to this class to make it more complete. 
Some of the functions that may be required are for calculating the absolute value, real part, imaginary 
part, argument. Operations such as assignment, increment/decrement, increment/decrement and assign 
etc. 

Add these functions to the class and test them. 
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GLOSSARY OF TERMS 



Compile: Convert a spurce| program into a machine sxecutable program" ] using a pompiler | This process 
usually consisTs~oTtwo stages-checking for §5 



Compiler: A software program used to Anmpilel a source program into an executable program 



yntax| errors ana i|i n"RirTgj 



Executable program: A progra m in a fo rm that is executable by a computer. Usually, an executable 
program is specific to a [platform f or which it is targeted. 



Library: A predefined collection of functions, variables and constants that can be used by other 
programmers. This helps in two ways (i) commonly required functions are defined in the 
language and supplied as a library along with the compiler and can be used by the programmer 
and (ii) functions developed by a programmer can be distributed for use by other programmers. 

Linking: Obtaining an executable program by combining one or more object files L vith the I brarv 



Object file: An intermediate stage between conversion of a source program into an executable program. 
This file format is language neutral and permits combining object files obtained from the same or 
different source program languages into an executable program. 

Platform: A term loosely implying a combination of operating system and hardware configuration. 
Windows platform implies MS Windows operating system on Intel x86 based computers 
(although Windows was/is available for DEC Alpha computers for some time). 

Source program: A program in a form that is understandable and modifiable by a human programmer. 
Usually a source program is portable, that is, can be compiled and executed on another platform 
(operating system and CPU combination). 

Syntax: Grammar of a programming language. This consists of rules which specify the semantics of the 
language, such as identifiers, constants, statement separators etc. 
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